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(54) IMAGE CONTROL DEVICE 



(57)Abstract: 

PURPOSE: To realize an image control device in which a 
virtual reality as if a player performs a batting operation 
at hand can be created. 

CONSTITUTION: A characteristic point detecting part 
50 and a CPU 71 detect the position and size of a 
chromakey image in a taken image, and converts them 
into the three-dimensional position of an operating 
element virtually arranged within a virtual space and its 
operating quantity. A collision judging part 60 converts 
the pitching locus of an object image into the three- 
dimensional position within the virtual space, and judges 
whether or not the three- dimensional position of the 
object image collides the three-dimensional position of 
the operating element. While screen^displaying the 
object image according to the pitching locus, the CPU 71 
also generates a batting locus corresponding to the 
operating quantity of the operating element when the 
collision judging part 60 judges the collision, and screen- 
displays the object image after batted according to this 
batting locus. Thus, a virtual reality as if a ball delivered to the hand of a batter is batted can be 
created. 
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[11*311] igitiii^*^6.#Sfe®i'nv+-#4a 

tfiiHfS,«^rtnF*g(cteWSWiBMfW© 3 <X7c{4gif/i3 
^r/s;?* Mlf^©3^X7cfigi*i^J*^^$ti-5«?^ 

HtifB^ X h iiiit© 3 '^xjtikm.tHmB.m'mkcxm 

So 

f^tti^ia^c <:fc ^ r t^tt! $ ^ ^ ^ p -v^^ -m.(D^m.^{im 

^fflcT^xy^ffi^C^ftbrxyj^Mfa (x. y) iU, 
fW-CD3:;X7uf±S (x. y. z) ^^^T^C<h^#m 
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[0 00 1 ] 

[0 0 0 2 ] 

[0 0 0 3 ] C(D<fc ^?:ce7^^:t^-A^^, ^-MM'^^C 

30 :7v^i;0:^e)#iSsnSo mi^mmmt. cpu. ro 

[0 0 0 4] 

X ^^^v M CCD ^^-^y hJ CDfig* 

[0 00 5 ] c ^ Ltcmimm^'ii^m^mt. m%m 
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^^■mmnx'ik^o i^'a-?^-tmmmti>t. com 

[0006] iC^-C, ic^N' -i- f- ^ > ifmi'^ 

[0 0 0 7] ^c-c\ ■^^<Df^vf--Oif%i'^^m^-r 

[0 0 0 8] -ec-C3|s:%SJ3»> iaiUfc^lf K^^T^^j: 
[0009] 

[iigi*)!i^-r.5./i:ii&®^s] ±iEsm^mmr ?>tc 
-7 rs^tB»fw u/tf^©:^- ■y-v^i'v mi^'S:mm 
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[0010] Sfc. ff^Ji2«:fB«©?SBJ{CA-^-CW> 

Iti-r -2. i ftOc, C ©fi«Iijm*{cfct:t 5 4^ D -jt© 

j;oT«iffl5ns4'pv+-'m©fis:*5 

10 ^® i , mrfa»{'F-?-®«?^Stl^ i i^c -2, ah X h ia# 

sj- 7*^:; X h tf i , ftfia^sffi^^f^icfow s 
MiBJtf'p^® 3 y^Tcfis i mmt y'i^c^i'h ii#;© 3 i)^ 

7t\iLm.mRm^mmcx%m-sin i>^m^mx»> i>m^ 

mat. Bui3»f1^^©ft{1^fi^cf50yc#tt«L»*4)j!c 

L> c(D^wm.mcU'^xmMm\'^i-tm^htcik(oir 
[0 0 1 1 ] -eL.-c. ±M^m)m.z(Dmmmmf^m 

*fSiti^llD©xy¥ffi«c:^ftb-rxyl$Stf (x, y) 

it-, ^m.pu-?^-m(DiK^i^c\z.cxzmum^-& 

is6T ftfPT-® 3 ^^TcfiS { X . y . z ) ^Sr^^-T S C i 

*!frfSi-r-5.„ $6(c, if5i?ii5jciat!«©i6Hj-ctt. ttf 
laisf'p^ff I6f&^^® n V ^-immwm.iti)-^ h 

f<am<Dmmx'\t. mM^mmmm. mi'^^co2>'x 

J^*^' hia«i©«5^©W^i*WS-r-SC<i:€#i![i-r 
[0012] 

e^f^e© 'pi-?^-^^mmvxm.'»mm^'<c^ 

*jjeg s n 5 Mff^T-© 3 a i ^ ©Sfpfi i (c^j^ 
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[0013] 

m 1 *i^0g^c J: ^mmmmmo^wmm^^r^i- 

cDfigiUffiCc^^SnS r)j<^>^;u^ (t:fi:>:^^ MB 
[0015] ^^'^'i;^ FWt_h^C^»ll7T^5n^ 

t/S^C^fig^c^^jS bx^^Mm 3: n 'S> J: ^ ?i o r 
[0016] ;X^c. ^ ?^j:^m«;S;^c4bH:t^:$:lMI^ 
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mmj^.^-^^^Mmt.x^tyi'^-ji^m&Lx< ^j: 
^cs;^^j:^affi^mi.. ctii^mommmmxTt^-ji^ 
^u^^Mm^m^'er')iit'r ^ c tx. ^ytc-^^i^nm 

m^Mmr^'bcox$>^o 

[0 0 1 7 ] f t:t>^. n 2 ^cia^T -Setose, 
.^.t:?^ 6 * -E) mm ^ X «iSK^ B ^cM L r - ji^i)m& l 
x< ^^^(^m^^^mmmm^ti^mmsp 1 

c nmk(Dmmmfxt^-ji^u^z6immrB^^. r 

^C. CCD^PaSP2ct3^c}*{^-?- (^^^':^ hBAT) ^^^Sffi 

r4<'^;i.j m^B(^cj:^xnmmi'^^n6 
m^msp i--sP3^^fvy^ir^ctx. n^(D 

^mmr6mmm(Dmm^6j:z^mmcx)\.^xmAmmr 

[0018] B. mtmomm 
>x^c. m3--m8^mMbxmMm<Dnm.^mf&^c-:)i^ 

( 1 ) ji^^gp 1 (omm 

st^^mfS^^tixi^^^o m4^c^^>x. loiitmBMm 
xm^r^o 1 i^tcosi^t-^^-'^yy'vy^'iMn 

8 f 5c^;^S<Z)^n ^ F^-Y^n 2^c{M^r6t^ 
ic. CCD 1 3:^^ea:;^§n^}tMt#s s^if >7'y 

"^omm'^c-^^^xm^m^io ^a>>^F^^^n2 

SitlEttft^^cMlKt- ^«miEttff or CCD 

1 3^mmr6. ccDi 3^^. ccDmrnmrnm-^^cm 
[0019] mmm^mmm 1 u^. c c d 1 3 

/ D L r > y > f=^' ^ ^ D s ^ fi* T 5 

(Dx^^. ^commmm^cr)i,>xm5^0mbxmm't 

-So l35^Ccfo%^r. 1 1 a^^1^>r7-U>^tpIggr^55. 

±iIiL/c^a ^ F^^^^' 1 2/^?^6fftl^?tl^4{§:t-- 

>y')lyi'^-)i^\'bxmS.^ti^t)T6o 1 1 bm^>7*U 
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> ^^^tifcMimw-^ s s ^§f^ ly^Mcm^oxm-tir 

^AGC (SI&MWfffil) m^Sr*^. 1 1 c^^. 
ft-^S ScD;^>'7^#'tt^T- 1/2. 2^cMiELrm:tJ 

/cJimft-^ S S ^ 8 li' h :l(7)t^> 7' U > ^W^T^^ ^ 
0 ^cfSi^^ ^ n o 1 1 e b^r t ft^^nffiglS 2 0 6 « 

[0 0 2 0 ] (2) mm:^i*2(Dm}^ 

(D#ftiiS#f±igR5 0(D«i34 

fug. mm^j:am^c^i<Lm:^mi^r^^vi^^-miiim 

[0 02 1 ] ( a ) \:f^:timmmm2 oomm 

t ^ iim^tiimm^ 4 0 ^ o ^tc. c (vmmm 

[0 0 2 2 ] c cr. lae 4#Mur±iBSSiita*MJi 

'^-^l::r7':tft-^®ilSP2 OCDmOCOl^ri^a^T^o H 40 

6^c4ol^r. 2 0 a&:J:fe5^gt:7 ^>-7'y 

'--ffl;^:;^ -So 2 0b ^^tt«^t^*^cfcH:^«S^^L'^.^7:)m 
^c>r^ L r nmm^ ^ S l r HSiiST ^ »if Pfflf iElHlS§ r 
^-So 2 0 c^^4'^9'^ h^i"^>;^|i]Kr^O. Sft#Y 
e, Cy, Q^m^V^Mcm^\.xmnt^. 2 0ci 

0. &#^Ye. Gy^ff^R (#) %5^m%^^ 
(W) ^c^SiiLTa;^;T^o 2 0 e^arHMfe^ft^^-^-ft 50 
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~Y, R- Y^c^J^-r^v h y ^;^lElggr^^. 
[0 0 2 3 ] 2 0 f «^n^=^-M-^ll^lp|Sgr^o. 
ft3£"r-5>CPU7 1 (03#M) 50:^e#^6n^R~Y 
r^fii*. J: CN' B - YKffl^cjJ^ D/c r4jB^^Mfe:l(l^^c . feM 
ff-^B-Y. R~Y/05-en-enK^H#(C>7UV+--1^(±i 
L'y^cg^^:^^ THJ U'-<;Wi5'PV^--^^a{t-^CR 

O^ai::^^-^. ^(D^JWJTi^. R-YB^fWdcI: 

2 0^^*. y^;^[18S2 0 e:^:^6f±i:tl3n^§8b 

hS<?^^tfaft^^-Y. feMt-^B-Y, R~Y^. 4fc:^ 
•V hSO*SJgft-^Y' . 2 b'^:; ^S<^)feMft-^B~ 
Y' , R-Y' \cm%^h'&^mmmihh. 

[0 0 2 4 ] 2 0 h^^. mmmM3 o {m^^h) 
5«i^$n^H«®iii7"-^Dsp (RGBfi-^) ^mm. 

ft-^Y. fe^M^B-Y, R-Y^C^J^-r^-^h y 

@SSr*^. 2 0 i m^T'S>SS^ 

ffi50;ilg!54 0:(?:^6fM&§n^^2U^ h{f^S L^Cj£Dr 

vh y >7y;|piK2 0 eODffl:;^. ^-si.^^^v h y ^;^iasg 
2 0h<oa:;^cDi,^Tn7&:»^3Sj;?or;R®Mft*&-r^. 2 

0 j ^^^>^:x U-^r*>So -ti/::^ U-^^ 2 0 j -fe 

U^^2 0 i4/M.r#k*&§fi2»)SSK{i^Y. feMf-^ 
B~Y, R-YOC§®Pfflft-^ (7K¥/SilI^SBfi^fe 

[0 0 2 5 ] ±ia«i^X^C<i:n«. e7^^:^ft-^A{lMg|52 0 
ti. MMPl:0:>6«*&3n^1f>:7'y>^iH«x-^D 

s^»eft-^Y' . 2 fSCDfe^ft-^B-Y' . R 
~Y' \C^mt^tM^. ^^UV^-^mft-^CRO^ 

/c. c (Dmmi 2 0 Hftffiiisp 3 0 mip hx-h z n 

^illftMilf^'-^^Dsp (RGBft-^) . hi>\.^\XWmi 

[0 0 2 6 ] {h)m\%m&3Q>(om'& 

Xl^ v"^^ (OT. VD Pil8g-r) 31chVRAM32cb 
:<?>e)*iJSSnSo V D P 3 1 cDS^fi^J^itgt^. VRAM 

y^v ^ ^ h iijft f^'-^ ^ Do B mm^i 1 0 (f^ait^ 
riiift^ilgR3 oo«;5;^co(.>t:i$ai-r^o 

[0 0 2 7 ] l|7^C:|ol^r. 3\ ^\%QY'\}A^^^y :^ 
-XHSg-C^f). $WgP7 0^»a-r^CPU7 ICD/N' 
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7s ^ix u r fSf^ $ %mm^ s c j;tv d rltas^ 3 
1 b-3 1 d^cS«M«gm^-^-;^^o »ft#SC 

^W^'^S-«:3V> F-^. VRAM3 2^<:DMA?5il 

:3> FP-;HH]S§r*0. «^g^3 1 a. 3 1 c^oJ: 
1 d;0:^6«&^ti-2>$iJMt-^(C>f^J^;Lt:VRAM3 

[0 0 2 8 ] T^jrt)^. ±iBCPU^>^:7:^-;:;ilSg lo 

3 1 a:0:>6DMA|5iiT^g(Z)$fJWt-^SC^S(.:J'/c« 
^^CtS. ^telUKS 1 a^/rUrOMAlij^^n-S^^^^:/ 
FWtf'-^^DBo. *4l=»^^:t::7'>^:^:i7 FB 

v^i^'^y^Zy F::J> hn-JHUigS 1 ci^-^h^-^^:^ ^^^^ 
^> Filiffer^-:^Dso^^^aTMa)|giK^:g^:tfc« 

s*i£;-r so ^M^tHt'trHSg 3 i cWJ^ii 

3 1 d:0^5:t-7'>=:c^ FHftf'-^DoB^ii^WTi*© 

Sg3 1 dfItJ^ciH3M-r^o 
[0 0 2 9 ] ^-^v^^'^y^l^ F::i> FP-;t'ia8§3 1 c 

lHig§3 1 a^/rurM»gP7 o»6■^^6n^^^^ 

^y^y^'i/>F|g^WW::JV>F^CSo^^. VRAM::! 

iHis§3 1 ct^:. Almbfc\:^-r:^m^mmm2 oi^^hmm 

Sn^»Mt#Y' . fe^ft-^B-Y* , R-y . ^ 
^ctJ-fe. JSf^gp Uc J: oTJlftSnfcl -7 U-A^(D1^ 30 

>:7'U>:^Wt^. VRAM:3> Fn-;l/PS§3 1 
/M/i:VRAM3 2^Ct#ffl^a„ oSD. JS^U/cPI^ 
v^if'y^ly F Wtf"- ^ D ^C^^ C <h;0^'pIt6^C 

[0 0 3 0 ] iry'V>:s,^ h n> FP-^;KHlffi3 1 d^^. 
iag§3 1 a^/^UT$WgP7 Ot|fJ?0^6>-^A6n'S:^-::^>^ 

FT'-t/^UT^-^To.^^t^i^x^ Ft'-:/JURA 

M3 1 fCc#^]At^„ :t:^>^^^' Fr-^:^''J^f'-^^Too 

3 1 d^^. ^ Fa/"r*[JtflPV> F^CjSDtrVR 

AM3 2;0^6!i^m^n/c:t::7^>^cj;^ YMi^^'f- ^B^^ 

a#iB'ti^-5o -ilyJ^^y rKkM?> 1 gCC— 0#iB'iS$ 
FiB«f=''-^Do8^^. l^^S^cMifS 

n-s. 50 
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Fp> F a-;HplSS3 l c4o<:fcD^":t"7'>^3;^ Fp> 
hD-;V'|iISS3 1 d7i)^6fft*&2Fn'5 8 e':^ h&(om^'f 

RAMS 1 h^#MUr#4 t:''> FScDRM"^, Gff-^ 

ft^Y S B G:teci:D^W-§-Y S O B J ^§1^-^ 
[0 0 3 2 ] ft-^YSBG*5<:ta^'ft^YSOB 1% 

r-^- ^ D B c ^C>C^ fiiv-r ^ CD -C & ^ ^ 0 

F[lf^T'-a?Doa^C^I^^-r^*><Dr4)^7D^*^t) 

^D^.t^J-^v ^ ^J^y ^ > FiaftT"-^ Da. ^cS*lt;T 6^ 

e^YSOBJ:^^^ TL (n^) J ^CUh. C 

^DoB^CMjZ^r^i>(DXi)tlU. ff^YSBG:^^ FLJ 
iftO. ft^YSOB FHJ ^C^c^p 
[ 0 0 3 3 ] C CD i: ^ ^c. Hft^SSP 3 0 T^t. SiJfpgp 

7 0 hDMA$m^n?>^-^y ^^"yoy m§if- 
2^c^Sttur:te^. CPU7 1 ^^ettj^^n^MWi-^ 

so ('&a^^$fJ»::^^> F) ^cj^DT C CD VR AM 3 

Ds P (Dmmm^^mt>rimY sbg ^oJ: y s o b j 

[0 0 3 4] (o) iiimmmmimuoomm 

D . ftiE-r ^ mmu i o cdi i^cdt^c ^ > y u > ^'in^ 

n-2>^n^4^--^tt}fi-^CRO;0^'-^S'5''r>^. m^x 

imm-^^Tbtm.^.x^n^mimmcm'^^. 
iiLm^hfj:i>mm^^'y^-^'^^^t^. cmnm<D^ 

[0 0 3 5 ] f4H^,4i5Aiigp4 0 t^. iMbtmi^m^ 

%mOtf^h iM^ $ n ^ ft-^ Y S B G ci: Y S O B J 

mmbfc^\y^VimSh^m^bX\::y'tm 

tmi^m^f-^D^, (cGiii#) chcDs^cD:ic 



n 

[0 0 3 7 ] E 2 ^^7K^77l^g 6 F h . SBTtT^ 9 6 

^/^•^;^^ftCP) :feJ:0'CGili^*(D:t:/e;^x^ Mii^ 

nSMffliliffir CD^^' 7 F B A T^CD±ffi/T«fiS^- 30 
tcr ^UV^-^tU^n-S^^"":; hBAT^COSH (ma 

y hBA rmommmm^ti^mm:^ v rx$>^. 40 

fcl^r7K¥77i^6 F F. m^1^\^2 ^ >i)->bfj:i> 1 
2 F y Vm^^mr. CCDl 2 F^:' F^Ii^:^:^ ^JfMS n 
^:7'p ^tfi^c. re F'7 Fj &.±(D^u^^-^^m^^ 
&r>fcm^. ^(Dy^Uy ^io^j-^v h B ATfftcOH®<h U 

[0 0 3 9 ] ^mm-mrn^ o cD«;i!i 
^x^c. ^{jm 3 ^#H§ orfij^w^gp 6 0 ©«i^x^cou 
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Fwt t(Dm'^^mm^ ^^(Dxh^ . m 

h B A T CD 3 ^j^jcJ^^IfuS^ iB^^ ^ . C CD 3 
mtmU. ft(aiL'/c^PB^SP3 (1I2#M) ^C4bn:f^3 

4 2CDf3'ltx>jrE 7 (I18#M) ^CtStt^ 

n^s^G^^4g^. lamxurEs (ii8#m) ^ct&tt^ 
n^ffiafii^ciE or 3 '/KT^mmc^m btchox^^. 

n^^^''^ F BATjtCDaSc7>7t#§^CjSGTzl4J^S 

(£gii) ^mmbfc^(Dx&6. rj:^. c^bfcmm^^ 
'y^-^^cm-^<mmmmcpu7 1 commie j:^x 

[0 040] 6 2 ^ifff |?fl^>'^• ^ ^ - ^ ^ -^r »; r *> ^5 . 

B A TCD 3 iXTcmmitm^am l r 6 n ^ff ^iee 

7S^'^ FBATcT^^-F^-Y 5>iJ^CD«5Hi:4«t)T 
fij^«QHi^~CF/f^CO ^ - h ^ ^ ^ >^^Ocr h B A T 

iS^BCD«S^C|^^Dfdffi??flffi^fr^llt:)T^^'^ - 

?^fEffl-?^^--F^-r ^>^l5H^]ACfr*5*. r^-- 

Fj ^^^'r6<k^mmbfc^ . mtm^mcnti^tm 
^mw^ikit^x A ^ii u < T -S) c i m^dc rj: „ 
[0 04 1 ] 6 s^tty'P:^^^ hmm^'^vx$>^. m 

m^msp2^cis^i6t'f>>:^^ hmm. oso. 

-M%\ CD3^X7cMl{4S^^'fB'ti§n'So CCD T^j^'^;!/ 
ft J c0 3^X7E;Jllff4gch«s MaiL/cJ:^)^c, JT*co^ 

^ D . ffi^l^Ffl S P 2 rtcD r jj<^^;Uft J cDifil^JIST 

ajitsfflr*>5o co^^y 6 3^cM*ft$n^3;X7uJi 
tiffl^^. r;^'--'/j . re>^--Fj mowmi 

%m^'±xmtthh(Dxh^. bfc^^-ox. m'^m^. 
^^h^^mm xu yr^-ji''/)m& lx^^^j:^ mm 

X^f ^':A'^V-<3K^^V>:^t? FHift ( r rf<'^;Fj ) ^ 

3 ^ciarn^ n-B 3 'Ximmmimm^ciy ^ ^ u-- h 
'2>if?r^S« cn^cj:D. hicti^^tl^(o^7t^Lm^.x 

[004 2] 6 4^scn6^'=ey 6 I'-e 3icft*«$n 
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iLtmm^^^'m^^mM^^xkx. s^^^us 

1-6 3^C>^UrCPU7 l:^^6±iBb:^c«^^■^^-^ 10 

u%^mmn^^^\^^x^'&<D^-Y^A^.i^^x^^v v 

[0 04 3] (S)MffllSI37 0 (TM)Su 

M»SR7 0 »;iKS^7 1 -7 Ai^-^hmWk^ 

n^o c p U7 u*. ^s*f*2 mm 20 

IK) ^csBig^n'2>s«MP^*^-x + i^>L. cn6 

X.. ^m.'^A^\c^-^xti^^^v^fx^^A^t3^y^ 

D^o^^y^>^^^ hMB^-^D^J ^m^Lfcmit^i^ 

mmso mimm) ^DMA$mT6<}:^mjs.^tix 30 

[0 04 4] 7 2^^y-^RAMr^J9. ±IBCPU7 

IB^Sn^o 7 3&^CPU7 lcDBbf^^giI'r'2>0S 

(:t'^u--v'3 >v';^7^A) :7'a>/^A^^ r:7*y^- 
^' 3 > :7' n ^'^ A;^^ia'fct ^ ti-S y'uy^yAj^^vx^ 

n^^'^A7:?5fS'ttsnri^So 7 4^^cpu7 iffjw^^ffi 

[0 04 5 ] c . mmmmm 
'A'^c. ±mmmcj: ^mmmcowmc-oi^^xmrnr^. 

-^i^xtmbfcm. :^mmM(Dm^^cim^mmnn 0 
(CPU 7 1) (D-mmc-)i,>xmm't6o 
( 1 ) {iimmdimmA 0 oufp 50 
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iiBR4 ooftdf^^coi^rag-^ 1 s^mMLxmrn-r 
m&BAox^t. mw37 o(om^^^cjtox^^yy° 

[0 046 ] (D^^yji-^xDmi"^ 

t 2 ^cmS/^)5'SA 5 C P U 7 1 tW^ 6 

gp4 0 ^cfS5!i&$n^ i . {ig'^tti®;iigP4 0 ±ia$!j 

7::?*S A 1 ?:XtfT^o Xr ^ S A 1 rt^. 

1 . \::^rtmnmmm 2 0 :fej:D^^v d p a 1 ^^n^n 

[0 04 7] y.'r-jv'sk2x\x. mmmm^vv^i 
nmmm^vrf\ m'^^^xx.^ts.x.^'^^. «»rs* 
CCD ^mmmm^vv'i t\x. ¥-2^m^^c%tL-^ 

»^§|51;0^'Jg^t- ^iHffil^OC. h BAT (01 

i^m^ti6i:>(DX^6. ^bx. :^'ryy'SA3(iCmts^ 

ffixUTE 1 (I1I8#M) mttU. OTBffirt^C#aE 

[0 0 4 8 ] CCD J: ^ ^cur ri^7j,^iiiiM'^ y y'\ (Oi'^m. 
A 4 ^cMs*iies6^o u^. mmmm-^ v y'\ t^'f^^ 

fflS ^ nr t > ^ if^^C ±t3X r 7* S A 2 <Z)«»?S 

mmi^\^9 6 ^ ^ yx^msmmmmm^mmr 
6immm\^mcmi:>xi\mx^ y h^tii>. 
[oo4 9]>j^^c. :^.f^yy'sA5i^cmtst. am^tii 
mmm4 0 {t. rtgp-^ ^ yVT mnm) ^-s^ia 
m.^tl^c^xl-7^-\^m{t^ov<.okmbX':fvLy^^ 

{tmoy^Vi^^-m^^M^, :/a-:;^W4cD^av+ 

-1^f±lft^CRO;^^:7n->^^0 re F'> h J ti±i?^t 



15 

[0 0 5 0 ] ^j^i^r. iiLm^mnimuA o Ts^vV 
lomm^m)^ tyesj i5^.c^3. xr^^/^'sAs^cii 

4 0t^b>^X:^YCDfa/J^ r9 6j T:-^-2>5i?^S/v)^^«rrt' 
A5'-SA8*^P3iMTo ^Ur. l^S. 

»9 . ^^fflgR4 0 t^l:;i^CD;^'r :/S A 1 0 ^i^mwtm^ 

-So ;^7"'>':7"S A 1 0T?«. ±iaxf^*^-:7'S A5^c4ol^ 

cn^fB'ltxUTE 1 OCCStt-r€>o Ji<±©J:^^C^^'>> 

hBATf^<D^pv=^^-^m^5j^c§nsi. MagB4o 

©m^Wis^jRs^'So -eur. cc7:)X7^^:;:7'sa i m 
fit^. -eo>JJ!i;a^;^T*':^:7-sA4ccKo. iaofcttf'f 

vv'skz kcmmj^m^. m i o ^m^vmmm^ ^ y 
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B3x\t. ^y^-^vy rmiih'^nfc^u-?^-^^ 
[0 0 5 3] 'Ai>x\ :^r^yy'SB4i^cmt^t. com 
10 nv+--^bj cbur^iMte^^^' TNOj tu^. xf* 

•:^:7"SB5CCittP„ '::?'S B 5r^^. ^(D^\iv^ 

\ i?xx-7^-^n \ i^nr. «»T*SWv>^ TYESj i 

X7^^>:7'SB 6 ^ciit^„ Xr^^ :7*S B 6r^^. -e 
. (D':fxiv r 1 J ^c^'^ h <^cDXf*';^ >''S B 

l^^^m^^o y.'rvy^^Bix^^. mn(Dy\y- 

^bfcy u-M.x^^t. mmt^mt fyesj trj: 
20 X'r^:^:7'SB8 0c;iit?o 

[0 05 4] :^f*'y:7'SB8^ciit?i. ii&moimmm 

40U. 5Ib>^X3?X, YcDfa^CjSDrlZfSIIBMxy r 
E l--W^U/c:7^n^:'^JItt^X hTT-2>« -eur. C 
(Df^s >^f'':'r7'SB9^ca^, \yV7s^X(Dm^l^'> 

ic. X7"';^:7*SB 1 O^Cfit^i. CCD^itSti/cJg^:/^ 
n :i7<D»-^:j55 r 9 6 J . OS 0 . 1 ^« (7j<^) -5^ 

30 1 Hcitti^. ;;^r';;:7'SB 1 irt^. \yV>X^Y<D{m^ 
r 9 6 j . OS D . 1 A^*^7 L//c:?(?>S50^^«if 

t^, mm^^m^ F n O j i ^^j: O . lu U /c;^ 
SB3tCM5o cn^Cj:^. Xf**:;ySB3-SB6:^)^ 

[0 0 5 5 ] -^UT. m^i. l^*> l^S(7lc^)^ 

^i. ;:^r^:;:7'SB 1 0<D«»tSS^^ FYESJ tt^ 
0. MJISIS4 0^^y;f^':^7'SB 1 3^MiM4jies65o X 
40 v^vy'SBl 3Xkt. Ui^^X^X^-fe'U 'J-fe-:; h-rS— 
:6f, \^ty:^^Y(Dm^l^>i'V^>hUXm^y^'> 
^mmT6. ^UT. CCOf^. ffCf. Xr':;'7'SBl 1 

i>o '^X^^x\ iyu-J^f)^<Dy'uy^mmc-:>i^^xmM 

FYESJ iJ^C?). ;^7^':;7°SB 1 2^Ciltfo :^'rvy^ 

sBi2i?t^. -^yyvy^mmn^mmmm^fcmiytc 

[0 0 5 6 ] ccx. ta^iEigst^caorui^jci^a^^c 
50 mmmm^ fnoj trj:^. :^f^yy'SB 1 4'\Sa 
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"ryy'SB I 5i^cm4jo :^Tvy'SBl5V\(t. 

'^'s B 1 6 iicmtst. %(Dy'u V ^Mtti. m&m.-^ 
T-r^^ ^br. w'^y\^-i<^(owmw^^m.^n^ 

±aNl./cX7^^:.:7*SB 1 2OfliTMmj0S TYES J 

[0 05 7 ] OMillHffiv :7'f^jS;l'-^^>cDt[|f^ 
Xt" :7'S A 5 ^Sr/M/TEI 1 1 ^C^-rMJlUffi-^ ^^'i'P 

<?t^ttit'fc 1 ^XJ V ^i^^C r 6 K h J i^iCD THj 

"T'So ccr. re F^:; hj «Jii?&u?:cotn«. 

:7' s C 3 ^cilt?. Ts^rvy'^^O^Xk^. ^(Dy^uv^ 
mn.^ roj <i:br;5^CD>;T'^:''7'SC4-^Ma«:jti5 30 

8 Ml) ic;:^ hr-r-So 

[0 0 5 8] — 77 . ±iB;^ 7" :7° S C 2 cDWifS^^^?^ 
FYESj tr^-?fcm^. ^rj:t)i5^ ly'uyi^mc 
re F-:; hj t(±a) rnj u^;i^(Z)i^c3v*-:^ffl{i^ 
c R oi)m&r^ ^nmat. Mffl§l54 o u:^ f^^yscb 

y^SR^S:t>mi'^^tlXi.>^^^m^mm'r^o CCD 

[0 0 5 9 ] -ri^cTt)'^. ±m::^r^yy'SC5(,C^i.^X. 

t^. ^fJKMm^^^ FYESJ tfxK^. '.X(D:^'ryy'SC6 

^ciit^o ;^7"-7 :7's c ert^. t7JWiiiDii«x y r e i 6 



8- 1 1 2449 

18 

VTEi f)-^^m^lhi^fcy'^v ^m'l^-^^ r 1 J X^6i^^ 
T V y'^ c 3 ^cii^, y^u v ^Mtt4 r o j ^c^ml. 

V 'm\±^\^V7s'^Y.. YCDfii^CJt^CTMiMlllM^i^UT 

1ctPxl-7^-m^y'^v^i:>'^ ^T-^m^i ^c^s^n^iR 

[0 0 6 0 ] }LtZ'}'i>:^'P V^SKt^^ly 

\^z.\t. 7.'r-jy'soh(omimm^^\^oi tun. :^ 

"rvy^SC^kcmts. Ts'rvy^SZ^xiX. iaufcx 
V y^S C 2 ^C4dl:^r«^$n/cf5^^cao'#. S^JST 
^'[/a-i^^cDUtt^ rij ^cs^b. Mi^r. 

SC4^/rL'r^cD:7'n^:; ^Stt^Ut^^^^X. Y(Dtf 
or MilHffi:!^ U T E 2 ^CS^^JAt^o 

[0 06 1 ] mmwM^y\^-'^i^<r>mf^ 

TiJiS^^o fig^fflMSM 0«Xr'^:7'SA 1 0 
X3?X. Yi. Ut^^X^X^ . Y' U>^X3?sa:^ 

s\<c\t. tkmt^mmcx-^x-fnv^mwL^wm-vx 

^x' , Y' ^ctm^^n^imc-D^^xum^^^^o 

[0 0 6 2 ]^l^r. Xf-^;r:7'S E Z^Cjiti^i. MilSK 
4 0^^^RFiS:^^'^y-af^^y 4 2CDMaiilffi^y TE 2 
:0>6U>^X^X. Y<Df[I^C^KT^::?"^n>^ ^S'tt^K*;^ 
HiUT:Xf'«:;:7°SE S^cMffl^il^^^c Xr';;:7°SE3 

^mmr^o c ex. ^ ^m'm^ r i j r^^ci^ii^ 

dat. mm^M^^ TNOJ i^cO. Xf'':/'7'SE4^Cii 

$il$n/cu>^x^xcDffl505 rg 6 J . 1 

7Lxi^r^^^m^^c\t. mmi^m^ tnoj i^^cD. n 

a^^±iSX f - :7' S E 2 --Mffi^M-r„ 

[ 0 0 6 3 ] -eor. Wx.tf. CCDXf^-y "^'SE 2^C^ 

^^-r^ch. y:^DXT'^:^:7-sE 3(D«»fM:S5^?5 rYE 
SEG-c^i. u5;^x^X(Dfii/i?^ui^x^x' <Dm<kK}:K 
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TLx^^y hB AT m(DMmm^wm^^. 

i^^x^X' i|^«^c, mM^liiLfcYmm^^y h^ti 

mmmm^ tnoj ocf^^i. xf^^^^r^^sE lo^cit 

77. ;^7"-:^:7*SE9CDflrrfS^5^^ rVES J l,Ctj:^t. 
yTE4 (EI8#M) ^C;^ ^TUr/^'^:' hBAT^<?:'T 20 

[ooesi^ur. ;^y*^;;"ys E l 2rt^. Uv^;^;^ 
X. YcDfii^-en-etiu^^x^x' . Y' (^cm^i^^ 

-^o L'T±lfiXT-';;:7'SE 2-3 E 1 3CDMil50n 
TK^^-YV^i^jrSn^ch. ±ieL//cXf^':.:7-SE 5CD« 
irMI^^O^ r Y E S J trj:K^. Xr* :7'S E 1 40cii^. 
Ut^X^XcOffi^^^^P ^^2-;; h^r^i^^^C. lx>?X:^Y 

<b. Uv^X^YOtf^^ rg 6 J . o^O. 

(Dmmkmi)^u^ntc:^^s:fy^=^mmiri>o "tbx. ly 
u-M.^(Dmm^ti^^^^T bxi>fj:i^>m^(^cu. mi^b 

fc::^f^ y y° 3E 2m^^^mK^m^ n^. —y^. lyu- 

aiU/c^>f (Ei9#M) ^mm^uro 

[0 06 6] ^mCs^nm^i^-'^xDmi'^ 

^mm^n^t. firsMiii^f!ifflgP4o^sxf*^:r7"sA i 4o 

XG. YG('^. ^n^^ti^u-^^^-^tH^n/c^'p ^ 
t:^;5;^X, Y^flOKB-ffcL/v i^c^r. xr^;;'7'SF3r 

It. 4 2cD®Illllffi:cyTE2;0> 

e>u>^x^x. Y(Dfii^cME1^S:/n ^^^^Mtt^^^m 

To 50 
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[0 06 7 ] ;^^C. :^'ryy'SF 4(^cmtst. mM34: 

Qiit. com^a^ufcy'a y ^mit^^ ri j , rt^io 

io^ ^U^^-i(^lti^tlfcJ'<y hBATmx^^f)^m^ 

^mWit^o CCX. y^V V :!7Mtt^^ r 1 J Xfj:\,>i^^ 

ts. %Tyy'SEbxu. i^i:>7.^xo:>m^i^:^^') 
r'>:7'SF 3 ^C:f?iiil^KTo 

[0 0 6 8 ] ^hX. ^Xictt^ttib/c:7'a':; >7 

Mtt:^^' r 1 J ^^T^i. 7.7^yy^S¥ 

AOmm&mt TYESJ <h^cO. »MgP4 0^iXr^^ 
y'SY ll^inm^m^^. X^ryy'SElXU. ^av 

©mi (X. Y) tmmst(Dit^m^xm%^^M^\j^t\ 
yKi5\.^x\yV7.^shm^^nh'h(DXh^o 

X\ ;^7^'> :7'SF B^ciitfcb. _hia;^r'y 7'SF 7CDS 

€^im^^Sc(^cjZsCxm^cmm^mMb. mi^>x. :^f^y 

y'SF5^c:^i.^x\yV>::^^X<Dm^^M^^^o 
[0 0 6 9 ] CCT\ l7KW'y'<y^<Dm^liibi)^^J 
Otctr^t. y^f-:;'7'SF6(DflKfem5t>^ TYES J 
trx^. Xt-'^^-^'S F 9(cil^, uzy:;^^X<Dm^-^'i^ 
V^y hT^t^t^c^ U>^;^3?Y(Z)ffi^ l^iiSii^o 
:^f^yy'3F 1 o(^cmtst. uiy:^^Y(Dim^ 
r 9 6 J . D . ly u-A^com^is^flW^^^x^tifc 

TYESJ trj:^^ C(DJl-^y^mTbX^'{ly)i'- 

^> (1I9#M) (fcmmt^o 

[0 07 0 ] CCDi^^C, iag1^ffl5ailgP4 0riS. jf 
mm 1 iS'J^^ n-S1:^>:7* v > ^Wtr- Ds * 
^C^^n'2)^^'>y hBATf*^^nv^1---1^aift^CR0 

>^'ch or^ii-r^. -eur. c(Dmmmm^yy'^''hm 
[0 0 7 1 ] ( 2 ) mmmi o ( c p u 7 i ) (^®jfi^ 

;X^c. ±5BU/cf4g*ltB^ffig|54 0^cJ:oT^ia§^^ 

^u-h*r-scpu7 KDrnmc-oh^xmi 4-01 e 
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4 (|2I3#M) ^bm^r^m^^imiR^cu-^r rfij 

IJ i^5£S^C-KJf^x./c53. ^^(.HiB I OSCD I/O 

[ 0 0 7 2 ] 0a?x^o;i/-^>c7:)ttfp 

2 (Dmm&X^c j: f9 . C P U 7 ^^"^ A 

7 3 tCfBlSSn/c:t'-<U-f^a >S^Xf*Ayn^ 

tcj:D. m 1 4^c^-r^x^o j^-9^>:o^^tf^n. c 
[0 0 7 3 ]Mt.^r. :^f^yy'SG2^cmtst. 

4 2:0^e»K^tt!U/c/^'':^ hBAT®0« 

Ml^-^eyei (li[3#M) ^css-iAt^o -eur. xr- 30 

S G 3 XU. h B A T{tcDBa^{t^^cS-^^-^ 

[0 0 7 4] CCDJC^^C, ^X^O^l'-^^-C^. #it 40 

^s:^^^^^^y 4 2^^6i%<^fflL'/c^s"^> h BATfr.CD 
m>W4g<tffiatf i OcjSDT'fSffi^PBl S P 3 i^0c4bH:f^ 
fj-^y hj CD3::^7rilMfiM^*^^>~:^. X^>^^jS 

4 (I1I3#M) ^Udi^r;^^§n'Sf»^fl^(D^f4^^^°^^ 
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[0 0 7 5 ] (2)^X>7 i;u-f-><Z)i/j{^ 

riF^H^-r-So ^x^ up-^^r^. \mM^sP2 
or>^« (W) "myfcmm ^cj: 

Pel S P 2 X\t^tci)^ ^>fT^cD^7t:^c|R^r < ^^ii.^l^cM 
[0 0 7 6 ] 1.^$. m^^. CPU7 l:0^±jzEL/c^X 

^o;b-5^>^^0:iMuri^SB^tc, I /o#-^tc^co/c 
i-rSo -e^-rsi. ^x^^^;i;05;fe§tirsi stc 

^T^;^^ 1 ;u-9^>j^)^jasij$n. c PU 7 u^:^7" 

hBAT(?:>3^^^MS{a:S^c>rtiJ;L,t:^^6n^fK 

[0 0 7 7 ] :A^vy'S¥[2Km^ts iSffifixl 

^cmt Sn-S r^-^;Uj OEl^jl, r:^;>^:/j <^ 

(t).y(t).z(t)]) ^^^j^EL/. cn*:*^:/ 

Ml^^^^'; 6 3 (03 #M) ^m^iht^. 

[0 0 7 8 ] ^bX. GPU 7 H^. Xr^;/7'SH4^C 

(t) <b^cso%^r?:c$ti^o cct:\ r^^-jL^t. (:t 
^ biiift) J mmm^ s p 1 n^m^^htm 

XT-^r^'SHS^Ciitf^ X7=*7"::?'SH5r^^. Jgt^-Yv 

hffit Ocm-r-2>?i^"--;HlS7^-^ [x (t) , 
y (t) . z (t) ] ^Wz^^lj. cn^xyffi±--^ 
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(Dzmmmz (t) (^mj;t^bfciz^^co ^yi^^-jm 

(ommM%%Mm^nM\y'r:<zv u 1 1 cDtw^DT^cDM 

[0 0 8 0 ] -:?5r. r^'^;i/# (^^r^s^x^ mb^) j 

mRM^m s p 1 ^e^r ^sffi^roi s p 2 /cit^ 

X7^^;;:7'SH6^Cittfo r?* S H 6 ^Cilt^ i , 

CPU? H^. J^ao r)J<^^;l.j f±^, fJ^cCt)-^. 

^^w^r-sjc^fi^T^). c(D'ik. CPU? 1 

^ -figccii 0 /cH#.n^^tc:rd ^ - ;H1«7^^-- ^ x ffi 
«fflx ( t ) *5cfc?>Vffi«ffiy ( t ) CcS-^^SERn-^ 

rx h^-Y^j 'C^^^\ ^-Si.^^ r^^^jbj 

[0 0 8 2] C3)«lJjA^^?;^^;U'-9^>CDSi)f'^ 
^WC, 016^#MLs ®^IS«BtD>'^'';/ hX-Y>^'^Cj: 
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hBAT#0CKO'#«ffi^.lWSP3l^^C:jbH:f^ ^^-^y 
hj fig. X^>^^iIS4oJ:0';^^>^^t:'--^5i?^*jS$ 

. ? nfcimj N' ^ y ^ J£ D ^cttM-CiSSB^J^c 

0, i;05^x^-Wf^x^cis;Dr^s^c^tf 5 

[0083] CCr\ C©XH'> ^m^'^:^^^iJ3?*K^^' "5^ 

B A T CO 3 '<!KjcmmiiLmci(m bx'&^bri ^mmMM 

xm^i^^m-^ I R^^^^^o mK^i2,^m^ i r/^^c 
pu? Hctt^&sn^i:. ^Mcpu? 1 «iai 6^0^ 

[0 0 8 4] :^Tyy°SJ ixiit. ±^btc^:^^lJi^ 

RAM? 2^^6^^ai-ro ^m^m^mmiiLm 
mm§^&^.^.xmm s n "S X ^ > ^^jis:^^ . ;^ ^ > f 

J:^(iCrj:^x\^>6o 

[0 0 8 5 ] ^Xl^r. ^;;:7*S J 3^ciitfi. CPU 

? 1 r/s^^;; h J t i-Ti-^-jij t0mm^mt>^n^'S- 

-75*. mm J ^fiffi^mt* < . )(mr6ty^'J:^ ^ 
hmi^v'-^DoB^y'^^^'y^^'^vi s^^^m^m 

Ctl^VRAMSZm^BMA^mt^o C^l^X 

mM] ^mmm^^^'^6miM:^m^t. cpu?n;i: 

0 L. . b -rem tc^M-^t nmmm<t kc 

]Z^c^rcmmm^mfD~rmm\M^^^ ^ - ^ ^nm 
6o bfc^^^x. m^\t. -m:Ji±<D::^A y ^mmx$> 
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[ 0 0 8 6 ] ^^'^ :^'s J s^ciit^i. ^ffi^n 

^i)^ TYESJ iJ^CoTT. ^XcDXt*-;; >^'S J 70Cit^. 10 

[0 08 7] KiicDJc^^c. co^;teW^c*->r^^. S 
[0 0 8 8 ] ^/c. *^«fewcj:ni^. 

^ijTi^i:. 5 - h H$CD^^' h X > ^'affi^^ iCJ^^X ^ > 

CO hj <h r#'v^;l/j tO^MM^t^mmbfc 30 

[0 0 8 9 ] tj:^. ±mLfcmmm^c^^x\t. mm^ 
mB^mh mmm^m e n ^ j: ^ (csm^mt ^ c i 4> 

[0 0 9 0 ] 
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3;^C7cffiSi:05f»^T^^^5^*{M'r'So -eur. 
%m^mmtmmm^r:m.'oxtrf%y:^^ mh^^h 

^ct-fy^x^^. 

f^^^mr^mmxh^. 

[112] mmmmcDms^mmt ^fc^omx^^. 

[US] mmmmkc^^^:hm.\m^mmi Kom^^ 
m 6 ] w\mmmhc^^^:^ ^ff'tm^mmM 2 0 om^ 
[117] mmmm^c^^^^m{^^mm2>o<Dmi&^frs^ 

y^x:x 7^iar*So 

[US] mmmm^c^^i:hW&i^'^yj^-^j(^')o:>m& 

[HQ] f4S^^ffl»lg^4 0^c:foS:r^^'f >;u--^>cr) 
«6f^*S^r n ^ f - h ^ . 

[H 1 0 ] {4Mt^f±i^^iIgP4 0 t^C^vy :hV]mmm^ v v 

[nil] itmm^mmiA 0 ^C:feC:r^^^MHMv':; 

[HI 2 ] f4g1^ffi^^Sg[5 4 0^c^H:f 

cms] fjig^a^^LJiSK 0 ^c^^^^m^m\n^m)\^ 

-^yomi'^^miryu-'^^- VXh^o 
[HI 4] CPU7 Ucfcn:f^^x^O;^-^>cDa!jff 

^m^yu--^^--hXh^. 
[H 1 5 ] CPU7 1 ^c^d^:r^^>^^ Ub-^>0ifjf^ 

^Tfs-tyvi-^^- vxh^o 
[016] CPU5 1 Wd^:f^i!j9ii^a?x^;l'-^> 

1 }Sf»gB 

2 ^g^f* 

5 0 m-^f^Mm^ m^'^mm.m^m^) 
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6 0 m^mmm mmm^m) 

7 0 f WSP 



(15) 
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* 7 1 CPU mimmm^^m. m^m^st. 



mi] 





SPl 



m4] 



13 



CCD 
I 



12 













osc 



'10 



sv 



m.m^ 



Dcv^ 




41 



(16) 
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-41 



42 50 



Dsp. SC 



61 



64 



IR 



"pBCDOB 
» 



,62 



63 



( *"-;!/) 



60 



70- 



[05] 



GPU 



,74 



72 



9-^ RAM 



.73 



71 



ss 



1 1 a 



1 1 



I 1 © - t^AO 



1 1 d 



1 1 b 


1 1 0 






AGC 








ADC 











(17) 
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[06] 
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[117] 



3 To 



3^g 



RAM 



VRAM 



31 « 



31 b 



31f 



31 h 



x--:?;uRAM 



VRAM 



r-32 



•YSBQ 
-YSOBJ 



[EI8] 



[014] 



MSB 



El 



E2 



I 

E5- 
E6 - 
ET- 



LSB 



±ss?msi 



SG1< 



SG2, 



SG3 



(19) 
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[119] 



[013] 






0 




0 



SA5, 



SA6 



SA7 




Y*-Y+ 1 
X*-0 




SAl 1. 



SFJ^ 



XG , YG<-0 



SF2 



MSBffiMAP 

O (X. Y) 

z^a^'j Within 



SF4 




XG^-XG + X/S 
YG«-YG+Y/'S 



SF8 



SF5^ 



X^X+ 1 






Y 


F9s > 




Y«-Y+ 1 


X^C 





(20) 
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[BIl 0 ] 



[016] 



SB3. 



X:^iRllc (6X-M ) 

(2Y-fl ) -(2Y4-2) 




N 




/ 

SB5^ s 


1 





SB8. 



(X, Y) iczTav-tf 



X*-X+ 1 
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